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Introduction

The 10 species of grause (subfamily Tetraoninae) in North America occupy habltat'_
types that vary {rom prairie, coriferous and deciduous woodlands, to alpine and:
arctic tundra. Prior to European settlement, grouse occurred in 47 of 49 continenta
states and all Canadian provinces (Aldrich 1963, Johnsgard 1973). While some:
species of grouse have been extirpated from many states and several provinces;
(especialty prairie grouse species}, grouse still occur in 46 of 49 continental states
and all Canadian provinces,

Grouse have been hunted historically and, because of unique breeding dlsplays i
many species have been avidly pursued by photographers and bird watchers. The',
popularity of grouse has resulted in considerabie attention by wildlife managers and.
researchers. Interest in hunting and conserving grouse was the impetus for the for-’
mation of one national private organization (The Rui[ed Grouse Society) and several ;
state organizations. ;

In this paper we give a brief review of the current status of grouse, identify issue
that will confront managers in the future and identify strategies to resolve management
dilemmas. We will argue for accelerating the evolution of the grouse management
paradigm because we now are in serious danger of losing populations, subspecies -
and even species of grouse.,

Forest Grouse

Three species of forest grouse occur in
umbellus)y have the broadest distribution, s
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Current Status of Grouse

Prairie Grouse

This group includes the prairie-chickens/sharp-tailed grouse (Tympanuchus cupido,

T. pailidicinctus, T. phasianelius) and sage grouse (Cenfrocercus urophasianus).
Distribution and status of greater prairie-chickens and sharp-tailed grouse initially
were enhanced (Aldrich 1963, Hamersirom and Hamerstrom 1963) by settlement,
" grobably becanse cropland created dependable sources of winter food (Schroeder and
Robb 1993). Because of intensification of land use, greater prairie-chickens were
* extirpated from most of their acquired and presumed core ranges (Alberta, Ontario,
manitoba, Saskatchewan, Iowa, Indiana, Ohio, Kentucky, Tennessee and Arkansas).
" One race now is extinct {heath hen) and another is federally listed as endangered
Attwater’s), Popularions are precarious in Michigan, lllinois, Minnesota, Wisconsin,
North Dakota, Colorado, Missouri and Texas and secure enough to permit hunting
n only four states (South Dakota, Nebraska, Oklahoma and Kansas).

Lesser prairie-chickens historically occupied suitable sand sagebrush (Arremisia
* filifolia) and shinnery oak (Quercus havardii) rangelands of the southern Great Plains

(Aldrich 1963). While they still occur in all five states of their presumed original
“ range, their disiribution has decreased by 92 percent since the 1800s because of
{ habitat foss and deterioration (Taylor and Guthery 1980), and numbers have decreased
by an estimated 97 percent (Crawford 1980).
. Sharp-tailed grouse still occupy much of their historic range. However, one sub-
“species (T. p. columbianus) has been extirpated from Oregon, Nevada and California
" (Giesen and Connelly 1993), and exists as isolated populations. inhabiting < 10-50
. “percent of its former range (Miller and Graul 1980). This race has been designated
as potentially threatened (category 2) by the U.S. Fish and Wildlife Service (U.S.
Department of Interior 1989) under the Endangered Species Act. The plains sharp-
- tailed grouse {7. p. jamesi) has been extirpated from New Mexico, Oklahoma and
Kansas, and there are < 200 individuals in Colorado (Hoag and Braun 199(). Thus,
“sharp-tailed grouse are undergoing range restriction at the western and southern
- peripaery of their range.
i Sage grouse have been extirpated from the periphery of their range (British Co-
. lumbia, New Mexico, Oklahoma, Nebraska) and greatly reduced in distribution and
“‘abundance wirhin their former core range (Braun 1987}. For example, sage grouse
“currently occur in only 15 of 27 formerly occupied counties in Colorado; in several
counties they persist as isolated remnants (C. E. Braun unpublished data).

“ Reductions in distribution and apparent abundance of prairie grouse are linked to
- thanges in land use, including increased cultivation of land for crops, grazing by
domestic livestock, conversion of shrublands to grasslands, and urbanization. Re-
. maining habitats frequently are fragmented and smaller in size because of land con-
version, transportation systems, powerline corridors, and reservoir and community
~development. Plant succession due to fire suppression has made some habitats less
useful for prairie grouse and serves as an isolating mechanism.

:Forest Grouse

# - Three species of forest grouse occur in North America. Ruffed grouse (Bonasa
-umbellus) have the broadest distribution, spruce grouse (Dendragapus canadensis)
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the most northern distribution, while blue grouse {D}. obscurus) are restricted to the
western United States and Canada (Aldrich 1963, Johnsgard 1973). The distributign:
of ruffed grouse decreased with settlement and clearing of forests; today its distriby:
tion has increased because of reversion of cropland te forests, reintroductions intg
historic range and introductions into new habitats (Newfoundland, Nevada and North_'
Dakota) {reviewed in Gullion 1984, Widner et al. 1988). :

The distribution of spruce grouse has changed little in the latter part of the 20tk
century other than significant retraction and fragmentation along the southern periph
ery of its range in northeentral and northwestern United States (Boag and Schroeder:
1992). However, forest management thal emphasizes large clear cuts and single:.
species plantations has potential to negatively impact spruce grouse populations and-
distribution (Boag and Schroeder 1992). The greatest threats are in the boreal foresf
region of Canada, Alaska and in the northeastern United States. Depending on the
size of areas cut, tength of cutting cycles and forest regeneration rates, spruce grouse:
populations may remain depressed in local areas well into the 21st century undeg:
current forest management practices. _

Blue grouse are residents of montane forests in western North America and pens
erally occupy their known historic distribution. Some local extinctions such as at Mz
Pinos in California and reductions in distribution have occurred, probabiy the resule:
of human activities (Bendell and Zwicke! 1984, Zwickel 1992).
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Prarmigan

Three species of ptarmigan occur in North America, although only the white-tailed:
ptarmigan (Lagopus lencurus) cccurs south of the Canadian border (Aldrich 1963).
This species has the most limited distribution of ptarmigan in Nerth America, mostly.
the reselt of limited and iregular distribution of alpine habitats. White-tailed ptar
migan have been reintroduced into New Mexico, and transpianted successfully into’
non-native alpine ranges in California. Utah and Pikes Peak in Colorado {Braun et
al. 1993}, Although no significant range retraction has occurred, expansion of sk
areas, roads and water developments have had local impacts on white-tailed ptarsm
gan, especially in the southern Rocky Mountains (Braun et al. 1976).

Both rock (L. mutis) and willow (L. lagopus) ptarmigan have circumpolar distri
butions in the northern hemisphere (Johnsgard 1983). In North America, both species -
occur across northern Canada and throughout most of Alaska (Aldrich 1963,
Johnsgard 1983). While studies on changes in distribution and status of northemn’
ptarmigan are lacking, it generally is believed their overall habitat has changed little”
in the last 30 years. However, mineral and oil extraction, fire, and increased human:
activities may have impacted rock and willow ptarmigan populations in local areas.’

Perspectives for the 21st Century
- Vision
. Steady increases in human populations wi
urbanization, mining, logging, roads and othe
ment and reduce grouse habitats. Number of |
Demand for viewing grouse and ecotourisn
markedly. Single-species management to enh
favor of ecosystem management and preser
ingly will be made in the glare of public
- Interested parties.

Current Policy

Grouse management, research and harvest regulations have been the responsibility -
of state and provincial wildlife agencies without significant federal guidance. Federal -
funding has sponsored grouse research and management through the Pittman-Rob-:
ertson Act, the National Science Foundation (U.S.), or the Natural Sciences and
Engineering Research Council (Canada). However, federal land-management agen-

- Policy
Grouse management policy shouid evolve t
and management experiments that transcend
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“sies have been reluctant to alter management practices to favor grouse when alteration
onflicts with commodity uses such as livestock grazing, logging and mining.
- While state or provincial policies on grouse management have not been explicitly
“stated, past policies generally have focused on two exiremes: enhancement of habitat to
penefit abundant and widely distributed species to improve hunting, and preservation of
rare and endangered species. Rutled grouse exemplify the first approach. The Great Lakes
‘Region {Minnesota, Wisconsin, Michigan, Pennsylvania) is the core of ruffed grouse
fange in the United States, and all states have active habitat manipulation programs to
maintain & diversity of seral stages on forested land to increase ruffed grouse populations
(Gullion 1984). Also, timber cutting rotations designed to benefit ruffed grouse are
“included in Forest Plans on numerous National Forests, The Ruffed Grouse Seciety has
ontributed nearly $2 million for research to test the efficacy of this habitat development
“and improvement for ruffed grouse in the last 20 years.
.. Preservation of species is a policy of all management agencies, consequently,
“considerable attention has been given to threatened and endangered grouse. The
amount of attention usually is correlated to the risk of extirpation. Typical agency
‘responses 1o grouse populations at risk include: protection from or restrictions on
hunting, a shift in responsibility from hunting programs within agencies to threatened
-and endangered programs, local research efforts, habitat acquisition and/or restoration,
and reintroductions into formerly occupied range.
. This policy of emphasizing both abundant hunted species and preserving endan-
'gered species ignored species and subspecies untif they became endangered. This
lack of proactivity greatly restricts management options, makes recovery of popula-
tions more costly and increases risk of extinction (Jennings and Scott 1993). Paro-
“chialism of agencies afso has contributed to loss of populations of grouse. There is
a tendency to emphasize recovery efforts on agency owned land and to minimize
involvement of other land-management agencies and private interest groups. Man-
agement efforts should reflect habitat potential and not land ownership status or
“potitical boundaries. Emphasis has been on status of a species within the state, and
not on the fate of local populations or global distribution. Benign negiect of local
populations results in local extinctions and significant range retractions.

_'P:erspectives for the 2ist Century

Vision

Steady increases in human populations will result in even more land conversion,
urbanization, mining, fogging, roads and other developments which will further frag-
ment and reduce grouse habitats. Number of grouse hunters will continue to decline.
Demand for viewing grouse and ecotourism associated with grouse will increase
- markedly. Single-species management to enhance hunted populations will decline in
favor of ecosystern management and preservation. Management decisions increas-
ingly will be made in the glare of public scrutiny amid conflicting demands by
Interested parties.

++ Grouse management policy should evolve to inciude landscape-level considerations
and management experiments that transcend agency and pelitical boundaries. This
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will require unparalleled cooperation among management agencies and more a
better research. Policy goals need to be defined for populations, subspecies ang Specieg
of grouse. This will require the wisdom of Solomon, because a goal of preservi'né
all local populations is unlikely to be feasible or even desirable in the broader CODtext
of managing for natural ecosystems and public needs and values. At the least, ma

agement should maintain current levels of grouse genetic variability and diversity at
appropriate geopolitical scales, maintain biotic processes (speciation, population reg:
ulation, cycles, predator/prey relationships), retain suitable habitats to promote naturaj
behaviors {i.e., lekking, migration patterns), and retain existing and evolving uses of
grouse, such as hunting, viewing, education and ecotourism. Grouse managemeri
that achieves these goals will entail management of the places grouse live. Lang:
management should be developed that allows grouse to be retained as components:
of functioning ecosystems. :

Landscape and Life History Considerations

Grouse evolved in large biomes and continuous landscapes. Prairie grouse {except
sharp-tailed grouse) in most areas live in climax vegetation {grass prairies, sagebrush’
rangelands) and do not depend on disturbance to create habitat. Several forest groug '
(ruffed grouse, coastal races of blue grouse) depend on fine-grained (stand leve
fragmentation, such as early stages created by wind- or fire-induced gaps in mature:
forests. Interior races of blue grouse breed primarily in sagebrush/aspen habitat and.
winter in conifer stands. Thus, they depend on patchy, coarse-grained landscapes of
open shrublands, and deciduous and coniferous forest. Prairie-chickens and sharp:
tailed grouse foltowed the plows west and north during settlement and greatly ex-|
panded their original distributions. Coarse-grained fragmentation {addition of:
agriculture to prairies) was beneficial (providing a dependable winter food source).
until prairie remnants became too small and isolated. Crawford and Bolen {1976)
estimated that arcas with less than 63 percent rangeland cannot support stable pop
ulations of lesser prairie-chickens.

The pracess of fragmentation caused by agricuiture, forestry or urbanization creates;
heterogeneity and discontinuity at the landscape level. This is an issue of increasing
urgency. The impact of fragmentation for wildlife species varies, with some highly:
vulnerable to landscape change and others more resilient. The sharpness of the
“‘edges’ between habitat patches and the surrounding **non-habitat” determines the:
extent to which fragmentation impacts bird popuiations, as does patch size, distanc
between patches and species life history characteristics (Roistad 1991, Swenson and |
Angelstamn 1993}. For instance, fragmentation caused by regenerating clearcuts within
forests impacts forest interior birds less than fragmentation caused by similar-sized
cropped fields (Rolstad 1991). -_

Little research on grouse has been conducted at the landscape scale in Northi :
America with the exception of Fritz (1979). Grouse may be relatively intolerant to
extensive fragmentation for several reasons related to their life history, namely spe-
cialized food habits, generalized anti-predator strategies and poor dispersal abilities:
Grouse are specialized herbivores that tend to subsist on large amounts of low-quality -
forage (Mastin et al. 1993). Several species have significantly different winter and
summer diets. Thus, for many grouse, removal of forest or prairie equates directly
to remnoving their food supply. :

Issues and Strategies

Extinction of populations of grouse due [0
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Grouse, thelr nests and young provide food for a suite of avian and mammalian
predators. Gi’Ol:KSE usually comprise & srqa_]l, but sefxsona.lly significant proportion of the
rey biomass In many of the communities _they ml.mbn. For example, spruce grouse
comprise only about 2 percent of the prey biomass in the boreal forests of the Yukon
7% Martin unpublished data). Grouse clutches contain large eggs that develop slowly
{211_-_17 days) in ground nests. Thus, in tundra, forest and prairie, grouse eggs may comprise
4 significant item in the diet of cgg predators for a period of 6-8 weeks prior to the
smergence of the young of other small- to medium-sized prey species. Since grouse are
not capable of defending their eggs &}I‘ld offspring from most predators, they have devel-
opéd generaiized anti-predator strategies such as cryptic coloration and behavior to evade
predators. Generalized anii-predator strategies probably work best when grouse comprise
“4mall proportion of the prey bicmass in the communrities they inhabit. However,
short-term increases in predators or reduced biomass of alternate prey can negatively
jmpact grouse populations {Angelstam 1979, Storaas and Wegge 1987, Wegge and
Storaas 1990). Course-grained fragmentation can alter the predator/prey balance perma-
nently by exposing grouse o new predators. Fine-grained changes such as simplifying
tfie” habitat structure in forest or prairie also may increase predation risk because it is
sier for predators to locate eggs and young. Increased predation likely elevates the risk
of extinction in patches {Andren et al. 1985, Andren and Angelstam 1988, Gjerde and

Vegge 1989, Wegge et al. 1990).
" Extensive coarse-grained fragmentation can lead to metapopulations, where re-
gional populations persist as local subpopulations. In the Adirondack Mountains of
New York, Fritz (1979) found that spruce grouse occupancy of coniferous patches
iwithin a larger deciduous forest was 95 percent if patches were larger than 100
Hectares, 60 percent for smatler patches and 92 percent if patches were within 10
Glometers of a colonization source, Rolstad and Wegge (1987) determined 100

stares were necessary for persistence of capercaillie (Tetrao urogallius) populations.

esumably, populations in somewhat smaller patches will persist if close erough to
sther subpopulations or core areas for recolonization.

Juvenile dispersal ability is a key variable that interacts with distance between
subpopulations as well as size and quality of patches in determining metapopulation
Yiability (Rolstad 1991). Models incorporating dispersal abilities of veriebrates ini-
tially were developed to predict competition for space (Murray 1967, Miller and
Carroll 1989). Recently, Hansen et al. {(1993) extended these dispersal ability models

incorporate different patch sizes, thus providing a conservation context. Grouse
are poor colonizers with relatively short dispersal distances. The natal dispersal dis-

nees recorded for grouse range from | to 40 kilometers, with a median of about 5
kilometers for fernales and 2 kilometers for males (Table 1). Furthermore, managers
should focus on the most philopatric sex {usually males) when calculating probabil-
ities of recolonizing patches based on dispersal distances, For North American grouse,
it appears likely that patch recolonization and significant genetic exchange will be
much teduced if fragments are more than 6 kilometers apart, especially for forest
grouse. However, dispersal distances measured in contiguous habitat may not accu-
rately reflect the dispersal potential between habitat patches in fragmented landscapes.

Issues and Strategies

Extinction of populations of grouse due to habitat oss, fragmentation, and degra-
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Table t. Mean natal dispersal for North American gro i
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Dispersal
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Specics Location Females  Males Habitat Reference r
Spr}ice grouse Or?lario <l <l Boreal forest  Beaudette and Keppie 1992 “qumbers of 1!1'(11V1dualls muy Suc(_:eed ip t‘he s
Ruffed grouse Wisconsin 4.8 2.1 Deciduous Small and Rusch 1989 . popumtions with restricied genetic variation |
forest ;s reduced (Lande 1988, Lacy 1993). Lekkir
Blue grouse  British Columbia 2.0 .} Coastal conifer Jamicson and Zwickel 1983 - have suffered the greaiest declines.
Grea,léi Colorado ) 2.7 Sandhills/grain Schroeder and Bragn }993 Hunting, as a possible contributing factor ir
f]f}:élklzn will become more contentious as habilals be
“1a near term, hunting itself will be challenged
Sage grouse  Colore agebri the near : :
W]%itegnmiile; CZizlr;lgz 4813 "g“; ijg;h:ush D!.mn and Braun {985 or compensatory o natural mortality is debat:
. . pine Giesen and Braun 1993 “eapes (Bergerud 1688, Ellison 1991). Defin

ptarmigan

“hat evaluate the extent to which hunting is a
“different patch sizes. Pending this informati
narvest regimes for small or fragmented popul
the resilience of populations to hunting press
-+ Tomanage grouse populations effectively i
“{s required. We need to know how much area i
and population processes, and how many in¢
quate genefic diversity. We need to know 1
permit recolonization. How does habital fragme
processes? What levels of hunting are compens
with fragmentation? We suspect that heavy gi
" do not really understand the process. For most
history data and habitat requirements for pop
Thus, we are in a good position to conduct s
fine- and course-grained guestions on fragmen
necessary to restore depleted habitats and, fo
seasonal habitats are critical. We must learn by
implemented as experiments and evaluated w

dation is, and will continue to be, the most significant issue confronting grou«; 5
mansgers. Species most af risk are sage grouse, several races of greater prairie~chick<lae.
and sharp-tailed grouse, lesser prairie-chicken, and spruce grouse. Policy goals mun
be defined for populations, subspecies and species of grouse across political a Sd
agency boundaries. Working groups should be formed with representation by stzE
and provilnc'zal wildlife agencies, federal land-management agencies universitiese':
conservation groups, private landowner groups and other interesctjed part’ies to identif ;
ngeds, acquire information, and develop plans for habitat restoration, acquisition any
reiniroductions of grouse. There are several recent examples of t,his approach in::
conservation. The North American Waterfow! Management Plan strives for integratégf
management of wetland ecosystems on public and private lands through partnerships
among fed.cral, state, provincial, territorial and tribal governments, private conservz
tion or_gamzations, and individuals (Neison et al. 1991). The Interagency Scientific’
Committee formed in 1989 to coordinate U.S. Forest Service, U.S. i??»urf«:au of Land
Manag.ement, U.S. Fish and Wildiife Service and National Park Service plans for.
managing the spotted owl {Strix occidentalis) was a landmark in the applicatién of -
population viability analysis in conservation (Harrison et ai. [993). The prompt legal -
challenges by conservation groups and rejection of the Committee’s strate ; bg &
federal judge suggested that management plans should be developed beforegsy ec);es'.'
reach f:ritical levels, and conservation groups should be included in planninp and
;ma]ggw f;om the1 outset. It is time (o form such partnerships for sage grouseg, Co--
umbian sharp-tailed grouse, Att s irie-chi ¢ i i

e 5 g water’s prairie-chicken and southern populations of

Conclusions

We should be attempting to maintain gr¢
aging habitats at both {ine- and course-grair
for management of grouse and their habitats 1
and management must encompass tocal popt

Restoration of grouse populations will require reintroductions in addition to habitat

management. Techniques for successful reintroductions have been developed for

ruffed grouse (Gullion 1984), white-tailed ptarmigan (Hoffman and Giesen 1983%)

greater prairie-chicken (Hoffman et al. 1992) and sage grouse (Musil et al. 1993} and
are being developed for ather species of prairie grouse (Toepher et al. 1990, Rodgers

1992). These technigues need (o be tested broadly across habitats and species. Several

points need to be considered relative to reintroductions of prairie grouse. Augmen-

scales across agency and political boundaric
toration of grouse populations. This wiil req!
habitat restoration, and better understanding
populations and founders of new populatior
no longer will occur on the scale that it h
increase. With enlightened habitat manager
American species of grouse can be expecte

To expect less would indicate the public i

tation of existing smail populations to reduce inbreeding and genetic bottlenecks
environments in perpetuity.

{sensu Lande 1988, Lacy 1993) may not work (Caro and Laurenson 1994), and may
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do more harm than good with lekking species by reducing desirable or adaptive traits.
| Large numbers (=100 ) of birds from areas as close and as similar as possible to
release sites should be transplanted as exireme skews in mating success among lekking
rouse reduce effective population size and restrict gene flow, Releases of small
- pumbers of individuals may succeed in the short term, but the long-term ability of

opulations with restricted genetic variation to adapt to changes in local conditions
;s reduced (Lande 1988, Lacy 1993). Lekking grouse species are most at risk and
have suffered the greatest declines.

Hunting, as a possible contributing factor in extinction of local grouse populations,
will become more contentious as habitats become more fragmented and, at least in
(he near term, hunting itself will be challenged. The extent to which hunting is additive
or compensatory to natural mortality is debatable for populations in continuous land-
© seapes (Bergerud 1988, Ellison 1991). Definitive experiments need to be conducted
that evaluate the extent to which hunting is additive at different harvest rates and in
different patch sizes. Pending this information, agencies should adapt conservative
harvest regimes for small or fragmented populations as fragmentation likely decreases
the resilience of populations to hunting pressure.

To manage grouse populations effectively in the 21st century, additional knowledge
s required. We need to know how much area is needed to maintain grouse populations
and population processes, and how many individuals are necessary to maintain ade-
quate genetic diversity. We need to knew how close subpopulations should be to
permit recolonization. How does habitat fragmentation and degradation impact population
processes? What levels of hunting are compensatory or additive, and do these levels vary
with fragmentation? We suspect that heavy grazing negatively impacts grouse, but we
do ot really understand the process. For most species of grouse, we have the basic life
history data and habitat requirements for populations living in continuous landscapes,
Thus, we are in a good position to conduct sophisticated experiments to address both
fine- and course-grained guestions on fragmentation. We do not have all the technigues
necessary to restore depleted habitats and, for some grouse, we do not know which
seasonal habitats are critical. We must learn by trying. Management strategies should be
implemented as experiments and evaluated (Walters 1986).

Conclusions

We should be attempting to maintain grouse populations and processes by man-
aging habitats at both fine- and course-grained levels. To achieve this goal, policies
for management of grouse and their habitats must change in the 21st century. Planning
and management must encompass local populations but be implemented at landscape
scales across agency and political boundaries. Increased emphasis is needed on res-
toration of grouse populations. This will require methodology for reintroductions and
habitat restoration, and better understanding of the importance of genetics of small
popuiations and founders of new populations. Hunting of many grouse populations
no longer will occur on the scale that it has in the past, although other uses will
increase. With enlightened habitat management and government policies, all North
American species of grouse can be expected to persist throughout the 21st century.
To expect less would indicate the public is not committed to maintaining quality
environments in perpetuity.
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